The temporal and spatial variability of turbulence was determined by profiles of temperature-gradient microstructure or from surface energy budgets in three shallow and two deep lake basins. Rates of dissipation of turbulent kinetic energy E, length scales of turbulent eddies, the coefficient of eddy diffusivity, and irradiance measurements were used to infer the light climate of phytoplankton. Time scales of mixing r~, are contrasted with time scales for photoadaptation z,. On calm days in a stratified basin, phytoplankton circulated within eddies that were at most 10% of the depth of the euphotic zone and could have experienced fluctuations that were up to 20% of surface irradiance. zhx was rapid enough that phytoplankton in the surface layer would not have had time to develop differences in photoadaption if 7, 2 15 minutes. On windy days, overturns extended throughout and even beyond the depth of the euphotic zone. When overturns at the surface were larger than 1 meter, differences in the extent of photoadaptation would develop within overturns if 7, = 15 minutes. For 7, = 6 hours, photoadaptation was unlikely within weakly stratified surface overturns.
